The present study evaluated how applying different dietary methods affects risk assessment of inadequate intakes at the population level. A pooled analysis was conducted using data from two Spanish regional representative surveys both applying similar methodology with a total sample of 2615 individuals aged 12-80. Diet was assessed in the entire sample applying data from one 24 h recall (24HR), a mean of two non-consecutive 24HR, both crude and adjusted for intraindividual variability, and a FFQ. Intakes of vitamins A, C, E, thiamin, riboflavin, niacin, vitamin B 6 , vitamin B 12 , Fe, Mg, P and Zn were compared to the average nutrient requirement (ANR or estimated average requirement) in the entire sample and also excluding under-reporters applying the ANR cut-point method (and the probability approach for Fe). Higher percentages of intakes below the ANR were seen for 1 -24HR and the mean of 2 -24HR, except for nutrients with the highest rates of inadequacy (vitamins A, E, folate and Mg). For these micronutrients, higher percentages of inadequacy were obtained by adjusted 24HR data and the lowest with FFQ. For the remaining nutrients, adjusted data gave the lowest inadequacy percentages. The best concordance was seen between 2 -24HR and 1 -24HR as well as for adjusted 24HR, with the least observed between FFQ and the other methods. Exclusion of under-reporters considerably reduced inadequacy in both daily methods and FFQ. Crude daily data gave higher estimates of inadequate intakes than adjusted data or FFQ. Reproducibility of daily methods was also reasonably good. Results may differ depending on the micronutrient thus impeding reaching conclusions/recommendations common for all micronutrients.
The present study evaluated how applying different dietary methods affects risk assessment of inadequate intakes at the population level. A pooled analysis was conducted using data from two Spanish regional representative surveys both applying similar methodology with a total sample of 2615 individuals aged 12-80. Diet was assessed in the entire sample applying data from one 24 h recall (24HR), a mean of two non-consecutive 24HR, both crude and adjusted for intraindividual variability, and a FFQ. Intakes of vitamins A, C, E, thiamin, riboflavin, niacin, vitamin B 6 , vitamin B 12 , Fe, Mg, P and Zn were compared to the average nutrient requirement (ANR or estimated average requirement) in the entire sample and also excluding under-reporters applying the ANR cut-point method (and the probability approach for Fe). Higher percentages of intakes below the ANR were seen for 1 -24HR and the mean of 2 -24HR, except for nutrients with the highest rates of inadequacy (vitamins A, E, folate and Mg). For these micronutrients, higher percentages of inadequacy were obtained by adjusted 24HR data and the lowest with FFQ. For the remaining nutrients, adjusted data gave the lowest inadequacy percentages. The best concordance was seen between 2 -24HR and 1 -24HR as well as for adjusted 24HR, with the least observed between FFQ and the other methods. Exclusion of under-reporters considerably reduced inadequacy in both daily methods and FFQ. Crude daily data gave higher estimates of inadequate intakes than adjusted data or FFQ. Reproducibility of daily methods was also reasonably good. Results may differ depending on the micronutrient thus impeding reaching conclusions/recommendations common for all micronutrients.
Dietary methods: Nutrition assessment: Nutrient adequacy: Dietary surveys: 24 h Recall Does a gold standard exist for dietary survey methods that assess nutrient intake of an individual or of a group? Ideally, nutritional epidemiology would like to have access to a rapid dietary interview that is economic, easy to administer and applicable to a range of populations, irrespective of age, educational level or ethnicity. It should also facilitate access to this information in a non-invasive manner, yielding a valid and thorough assessment of the nutritional status of the target population that allows for subsequent identification of nutrition problems and the elaboration and/or evaluation of nutrition policies and interventions, such as the elaboration of food guides, with the objective of improving the population's health status (1, 2) . The majority of existing dietary surveys allows for the estimation of what individuals or populations consume, but none of them can unequivocally estimate the true level of nutritional inadequacy. There are a plethora of factors that affect the exactness of data obtained from nutrition surveys, such as the selected dietary survey instrument (if intake measured is usual or actual, the number of days evaluated, etc.), whether it is interviewer or self-administered, the type of interviewee (direct or by proxy), data entry (if data collected were directly entered on location using specific computer software or if information was collected on paper and subsequently codified and entered), and the voluntary/ involuntary error in reporting foods consumed with under/ over-reporting of intake both in quantity and in types of food (omission of foods consumed or reporting foods that were not consumed) (1 -4) . Moreover, error is also introduced in the estimation of portion sizes, derived from distinct visual supports such as household measures, photographs, bi/tri-dimensional models, standard measures, etc. In addition, when the objective is to measure not only food but rather nutrient intake, there are even more factors that can affect their correct estimation: food composition tables utilised (if they are complete and updated in terms of foods and nutrient values, if information is available for prepared foods, brand names or fortified foods, etc.), the inclusion of information about vitamin and mineral supplements consumed, the bioavailability of the nutrient under study, etc. (1, 2, 5, 6) . A critical aspect of dietary intake assessment is the variability of the diet. This is affected on one hand by inter-subject or between-variability (subjects differ from each other in their true intake) and by intra-subject or within-variability on the other hand, which consists of variability in food or nutrient intake within the same individual from one day to another. In many cases and for certain nutrients, intra-subject variability is usually greater than inter-subject variability (2, 7, 8) . Inter-subject variability of intake is especially influenced by factors such as age and sex, whereas intra-subject variability is subject to other aspects including, among others, the day of the week, season of the year or health status. For example, meals consumed on weekends are generally different than what is consumed during the week -with Sunday meals being more copious, which also occurs at special celebrations. Intake over non-consecutive days is more diverse than consumption over consecutive days in which food may be prepared and eaten for 2 d in a row, or leftovers may be eaten the following day. During working days, meals are frequently consumed outside the home such as the school/ office/etc. (2, 8, 9) . The season of the year is also an influencing factor (2,8 -10) . Despite the fact of globalisation and that markets of developed countries have a greater variety of food available all year long, a certain degree of seasonality still exists for given foods such as fruits, vegetables and beverages. As for health status, mild health disorders such as having the flu, diarrhoeal episodes, etc. can also impact on food selection. Chronic health problems may also lead to monotonous dietary patterns. This day to day variability in intake is less frequently observed in developing countries in which the typical diet is more monotonous. In addition, age is also a factor where less variety has been observed in the dietary intake of small children (11) . Other aspects such as having completed previous dietary interviews may also lead to changes in eating habits. Different statistical methods that allow for adjusting intake data to obtain usual intake have been developed so as to minimise the effect of intraindividual variability (2,12 -14) . The selection of the diet instrument to be used in nutrition surveys requires that certain decisions be made, which will have a decisive effect on the degree of accuracy of the results obtained. Many factors impact on this decision, the primary being the objective of the study, the study design, demographic characteristics of the population (age, socio-economic level, literacy, disease prevalence, level of motivation, etc.) and available resources (economic, material and human) (1) . As such, the diet assessment method selected will not always be what a priori is considered the most adequate for achieving the objective of the study. On the other hand, although nutrition surveys are designed to meet set objectives, survey-derived data are frequently utilised for other purposes. For these reasons, it is good to be aware of how study results may be affected by the distinct survey methods administered and how these results should be interpreted and applied.
The present analysis forms part of the work on intake methods focusing on nutrient intake adequacy assessment that was carried out as part of the European Union EURopean micronutrient RECommendations Aligned (EURRECA) Network of Excellence (15) . It aims to evaluate how applying different dietary instruments affects risk assessment of inadequate intakes at the population level. Nutrient adequacy using information from different dietary assessment methodsone 24 h recall (24HR), a mean of two non-consecutive 24HR with both raw and adjusted data for intra-individual variability and a FFQ -derived from intake data in the same individuals was analysed. The approach used to evaluate nutrient adequacy in the present article was the average nutrient requirement (ANR) cut-off point (ANR or estimated average requirement) (16) and in the case of Fe the probability approach was applied. The analysis evaluated the effect of excluding under-reporters. The present study did not aim to evaluate the prevalence of nutrient inadequacy in a specific country but rather to compare the data obtained from different dietary survey instruments applied to the same individuals. Within this context, data from Spanish regional nutrition surveys that had the same methodology and dietary information were analysed.
Methods
The present study analysed data derived from a pooled analysis of two regional cross-sectional random population surveys, the Catalan Nutrition Survey 2002-3 (17, 18) and the Canary Island Nutrition Survey 1997 -8 (19, 20) . Both surveys used the same methodology, which is summarised as follows.
Curs Catalan Nutrition Survey-2002-3
The Catalan Nutrition Survey Study on nutritional status and food habits of the Catalan population, a crosssectional population survey, was carried out between 2002 and 2003 on a random sample of the Catalan population aged 10 -85 years, (n 2160; 954 men and 1106 women), selected by multistage random sampling procedures based on a population census. This survey was carried out as part of the nutritional status monitoring system of the Catalan population, periodically undertaken by the Department of Health of the Catalan government every 10 years. Catalonia is a region of Europe located in north eastern Spain bordered to the north by France and to the east by the Mediterranean Sea. It has a population of more than seven million inhabitants, having its own language called Catalan as well as its particular history and culture. In 1979, when the Autonomous Community Statute was approved, Catalonia acquired its own government and the ability to organise itself within the framework of the Spanish State.
In this survey, a 24HR was conducted to evaluate food consumption and nutrient and energy intakes and 62 % of the sample answered a second 24HR 8-30 d later, administered on a day that differed from the first interview. Household measures found in the subjects' own homes were used to estimate volumes and portion sizes. Interviews were conducted on all days of the week throughout the entire year. In coding the 24HR, 635 codes were utilised. The Centre d'Ensenyament Superior de Nutrició i Dietètica Spanish food composition table (21) was chosen to convert food to energy and nutrients and results were adjusted for intraindividual variability (12, 13) . A quantitative 80-item FFQ was used to evaluate food habits. Household measures found in the subjects' own homes were also used to quantify amounts of food consumed. The composition of each FFQ item was obtained by weighting the composition of the main foods in that line item based on the intake data from the 24HR. A general questionnaire compiled information about socioeconomic variables (profession, level of education, etc.) as well as food habits, chronic disease control, smoking, physical activity, attitudes, opinion and knowledge about nutrition, nutrition education and food safety. The questionnaire ended with questions on anthropometry, and measurements were taken in standard conditions (weight, height, waist and hip circumference, etc.). The survey interviews, always conducted in the subject's home, were carried out by a total of twenty-two dieticians, who had previously undergone an intensive training programme. Fieldwork took place from March 2002 to June 2003 (17, 18) .
Canary Islands Nutrition Survey-1997 -8
The Canary Islands Nutrition Survey status and food habits of the population from the Canary Islands, a cross-sectional population survey, was carried out between 1997 and 1998 on a random sample of the population aged 6-75 years, (n 1747; 821 men and 926 women), selected by multistage random-sampling procedures based on a population census (19, 20) . This study was carried out as part of the nutritional status monitoring system of the population from the Canary Islands. The Canary Islands show some remarkable peculiarities from a geographical and sociocultural point of view. They are located 1600 km away from southwest Spain in the Atlantic Ocean, in close proximity to the African coast (100 km from south western Morocco). Geographically, the islands are part of the African continent, yet from a historical, economic, political and sociocultural point of view, the Canary Islands are completely European. The Archipelago consists of seven main islands as well as a number of smaller ones. The Canary Islands presently have a population of about 2 million inhabitants (1·5 million at the time, the field work of the study was carried out).
In order to evaluate food consumption and nutrient and energy intakes, two 24HR were conducted in non-consecutive days within a period of 15 d. The second recall was conducted on a different day to that of the first interview. Household measures found in the subjects' own homes were used to estimate volumes and portion sizes. Interviews were conducted on all days of the week throughout the entire year. Four hundred and thirty codes were used to code the 24HR. The Spanish food composition table from Mataix et al. (22) was chosen to convert food into energy and nutrients, and results were adjusted for intraindividual variability following the procedures described by Liu et al. (12) and Beaton et al. (13) . A semiquantitative 80-item FFQ was used to evaluate food habits. The composition of each FFQ item was obtained by weighting the composition of the main foods in that line item based on the intake data obtained through the 24HR. A general questionnaire compiled information about socio-economic variables (profession, level of education, etc.) as well as food habits, chronic disease control, smoking, physical activity, attitudes, opinion and knowledge about nutrition, nutrition education and food safety. The questionnaire ended with questions on anthropometry, and measurements were taken in standard conditions for the following parameters: weight, height, waist, hip and arm circumference, elbow breadth and hypertension. The biochemical analysis was carried out on a subsample. The survey interviews, always taking place at the subject's home, were carried out by seventeen dieticians, who had previously undergone an intensive training programme. Field work took place from February 1997 to January 1998.
Statistical analysis
Variables of both surveys were homogenised and the two databases merged. For the purpose of this analysis, only subjects 12 years and older with available data on energy and nutrient intakes derived from the four methods (i.e. one 24HR, a mean of two non-consecutive 24HR with both raw and adjusted data for intra-individual variability and a FFQ) were included. The Goldberg cut-off method was used to detect under-reporters, defined as the cases in which the ratio between energy intake and the BMR -calculated from the equations proposed by the FAO/WHO/UNU dependent on male and female body weight (kg) -was ,1·14 (23) . The Institute of Medicine (24) and the WHO (25) nutrient reference values were used for the calculation of inadequate intakes. The present article presents the analysis of inadequate intake risk defined as a population with intakes below the ANR cut-off point, and in the case of Fe the probability approach was used, given that the distribution of the requirement for Fe does not follow a symmetrical distribution, and as such the ANR cut-point method is not applicable (26 -27) .
Analysis
The data were analysed using the SPSS statistical package version 15.0 (SPSS, Inc., Chicago, IL, USA). Prevalence of vitamin and mineral intakes (vitamins A, C and E, thiamin, riboflavin, niacin, vitamin B 6 , folate, vitamin B 12 , Mg, P and Zn) below the ANR and inadequate Fe intake estimated by the probability approach were calculated according to each of the four methods, for the entire sample and by sex. The same analysis was carried out on under-reporters. Concordance analysis between the different methods for given nutrients (vitamin C, folate, vitamin B 12 and Zn) involved the calculation of the sensitivity and specificity and the k test (agreement categories: no agreement (negative values), poor agreement (0 -0·2), slight agreement (0·2 -0·4), fair agreement (0·4 -0·6) and good agreement (. 0·6)). Zn data were derived exclusively from the Catalan Nutrition Survey, since the food composition database used in the Canary Islands Nutrition Survey did not include values for Zn.
Results
The final database included a total of 2615 subjects aged 12-80 years (1258 men and 1357 women), out of which seventy-three did not have weight data and were not included in the under-reporter analysis (n 2542; 1223 men and 1319 women). Table 1 presents the percentage of the entire sample that had intakes of the considered nutrients below the ANR, by sex, and according to each of the four dietary methods of analysis used. Table 2 presents inadequate intake percentages for the entire sample and excluding under-reporters. Fig. 1 illustrates the results of Table 2 for one 24HR, data adjusted for intra-individual variability and the FFQ.
Comparison by sex (Table 1 ) shows significant differences in the percentages of intakes below the ANR for all nutrients considered in the four methods used except for niacin, vitamin B 12 and P when comparing adjusted data, and thiamin, niacin, vitamin B 6 , folate and vitamin B 12 
Inadequate intake percentages differed considerably depending on the nutrient chosen and on the dietary instrument used. For most nutrients, greater values were observed when only a single 24HR was used, followed by when the mean of the two 24HR was applied; smaller values were observed when data adjusted for intra-individual variability were used, except for nutrients with the highest percentage of the population with intakes below the ANR (vitamins A and E, folate and Mg). For these four nutrients, inadequacy percentages were the highest when adjusted data were used and minimum percentages were observed when the FFQ was used (Tables 1 and 2 ).
The percentage of under-reporters changed depending on the instrument used, with values .40 % when using daily methods and 28 % when using the FFQ. The percentage of subjects classified as under-reporters in the four modes of analysis was 18·6 % (230 men (18·6 %) and 243 women (18·4 %)), and the percentage of subjects not classified as under-reporters in any of the four methods was 34·5 % (n 876; 442 men and 434 women). The analysis of the prevalence of under-reporters showed significant differences between men and women, with percentages of under-reporters being greater in women (by an average of 6 % points) except 52·1  41·7  10·4  47·9  38·9  9·0  57·7  52·7  5·0  15·6  9·9  5·7  Vitamin C  39·1  32·8  6·3  33·0  29·7  3·3  22·9  21·3  1·6  9·4  7·3  2·1  Vitamin E  78·8  66·2  12·6  80·6  70·3  10·3  96·7  94·2  2·5  50·8  40·2  10·6  Thiamin  35·4  14·1  21·3  30·7  13·1  17·6  16·3  4·8  11·5  19·2  8·4  10·8  Riboflavin  16·0  4·6  11·4  12·5  4·0  8·5  2·8  0·6  2·2  5·8  1·3  4·5  Niacin  15·7  6·0  9·7  9·8  2·9  6·9  0·4  0·1  0·3  4·1  0·9  3·2  Vitamin B 6  20·4  6·5  13·9  16·7  5·8  10·9  4·1  0·7  3·4  6·7  1·6  5·1  Folate  82·9  76·7  6·2  86·3  81·5  4·8  98·5  97·6  0·9  66·2  59·6  6·6  Vitamin B 12  13·9  5·3  8·6  6·7  2·7  4·0  0·2  0·0  0·2  0·9  0·1  0·8  Fe †  29·9  22·1  7·8  28·1  20·8  7·3  29·1  29·0  0·1  20·0  15·9  4·1  Mg  59·3  37·5  21·8  61·0  43·4  17·6  71·1  58·9  12·2  37·8  24·9  12·9  P  5·6  1·3  4·3  3·9  1·1  2·8  0·7  0·4  0·3  1·3  0·5  0·8  Zn  43·1  23·5  19·6  41·7  23·0  18·7  42·0  25·7  16·3  31·2  15·1  16·1 ANR, average nutrient requirement; 24HR, 24 h recall. * Pooled analysis of Spanish data. Population aged 12-80 years (n 2615). † Fe: calculated by the probability approach.
for when the FFQ was used, in which 25·7 % under-reporters were women and 30·5 % were men. Exclusion of under-reporters entailed a decrease in the inadequate intake percentages which, depending on the nutrient and the instrument used, ranged from 0·2 points (adjusted data for vitamin B 12 ) to 21·8 points in the case of Mg (24HR). Adjusted-data values were the least modified, followed by FFQ values (Table 2 and Fig. 1 ). The greatest decreases (by more than 10 % points) with all methods were observed for thiamin, Mg and Zn; this was also true for vitamin E, with the exception of adjusted data. Table 3 presents the agreement when the different methods were compared using each one as the standard to classify intakes of the various nutrients that were below the ANR cut-off point. Each of the nutrients considered (vitamin C, folate, vitamin B 12 and Zn) was analysed to see the concordance in intake inadequacy classification according to the ANR cut-off point between the different methods of data analysis used. Sensitivity, specificity and the k value were calculated. For vitamin C, the best agreement occurred when comparing repeated 24HR with adjusted data and in the comparison of the single 24HR with the two 24HR (good agreement). For folate, the agreement between the single 24HR and the repeated 24HR was good, and slight concordance was observed between the FFQ and the single 24HR or the mean of the two 24HR. For vitamin B 12 , the agreement between the single 24HR and the mean of the two 24HR was fair. Zn showed the best agreement: good classification between the single 24HR and the mean of the two 24HR or the adjusted data, and slight between the FFQ with the three other methods.
Discussion
The present article compares the prevalence of inadequate intakes for certain micronutrients in a pool of two population-based studies defining inadequacy as intakes below the ANR cut-point for all study nutrients except Fe, for which the probability approach was applied. A daily method (24HR) and a FFQ were the dietary instruments applied to each individual that provided data allowing for analyses based on a single 24HR, two 24HR over non-consecutive days, adjusted 24HR and the FFQ. There is no single ideal method to estimate intake for the evaluation of nutritional adequacy in individuals and populations. The most adequate method will depend on the situation, the study objectives and nutrients to be considered, among others. No method is perfect, and each one of them presents both advantages and disadvantages (1, 2, 13, 28) . In order to assess the prevalence of inadequate intakes in a population, it is essential to know the usual intake of the individuals comprising the given population (26) . Usual intake can be measured by administering a quantitative or semi-quantitative FFQ or by daily methods if they are administered on repeated occasions and/or utilise statistical modelling techniques to adjust for intra-individual variability in data derived from two or more records/24HR (obtained from the entire study sample or from a subsample).
When planning a dietary survey, apart from choosing the dietary instrument to utilise, the number of days of administration should also be considered. The intake of each individual varies from day to day (29, 30) . Variability in dietary intake influences the number of days required to estimate food and nutrients accurately (31 -33) . In general, the number of days needed for recording intake of nutrients habitually present in the diet of some subjects but not others (i.e. sugar) is less. Contrariwise, for nutrients that are consumed in large quantities but only occasionally by almost all study subjects (i.e. carotene, Cu, etc.), more recording days are required. Furthermore, this will also depend on the characteristics of the study population. Obtaining the true average intake at the individual level requires a much higher number of recalls/records that can vary from one individual to another (i.e. from 30 to 168 for Ca) or from one nutrient to another (from 14 to 84 for energy and from 115 to more than 1000 for vitamin A). In groups of individuals, obtaining the true average intake can be achieved either by increasing the number of food records (i.e. 3 d for estimating energy, 42 d for vitamin A assessment) or by increasing the number of study subjects. At both the individual or group level, food energy required the fewest daily records and vitamin A the most (29, 31, 34) . Ideally, all the days of the week should be represented as well as all the seasons in a year. In practice, acquiring these types of data is almost impossible as it requires a high level of motivation from study participants, while simultaneously requiring that study participation does not influence their eating habits.
Be that as it may, the 24HR is one of the most commonly accepted and applied instruments used in population-based nutrition studies (35 -37) . In 2002, the European Project European food consumption survey method (EFCOSUM), whose objective was to develop a method for a European food consumption survey that derives internationally comparable data on a set of policy-relevant nutritional indicators, published recommendations on methodologies that should be applied to forthcoming new nutrition studies. The method of choice deemed as the most suitable for obtaining population means and distributions was a 24HR repeated at least once over non-consecutive days, so as to be able to estimate usual intake within a given population (38) . Moreover, the EFCOSUM project conducted a thorough analysis of distinct statistical methods applied to estimate habitual intake in a population based on two or more 24HR, paying special attention that all days of the week and seasonal variation were taken into account (39) . Out of the six methods analysed (Slob 1993 , Wallace 1994 , Buck 1995 , Nusser 1996 , Gay 2000 and a simplified Nusser method) (39 -45) , it was recommended to use the method developed by Nusser and the simplified version (39, 43, 44) . Still and all, the complexity of applying Nusser's method and the necessity of having specific software (side and C-side) and their required operating systems to conduct analysis have led to infrequent application of this procedure (39) . Characteristics of the estimated usual intake distribution include a decreased standard deviation, increased lower percentiles and decreased upper percentiles when compared with the actual intake distribution of individual means (39) . It is obvious that the information provided by a single 24HR can not be used to assess the risk of inadequate intakes; even the use of two 24HR or records will not provide an exact estimate of the individual's usual intake and lead to distributions with too large a variance, and, consequently, the prevalence of nutrient inadequacy in a group may be significantly biased (46) . However, although we are aware that more dietary recalls/records are needed from each person, when no other information is available, their application has become common practice. As such, the present analysis has included data on actual intake.
The ANR cut-off point was chosen for assessing inadequate intakes as it had been validated using the probability approach and the Monte Carlo simulation (47) , as well as having confirmed its extreme usefulness and ease of application. If the conditions for its use are met, the ANR cut-off point can provide a valid estimation of the prevalence of inadequate intake at the population level when the requirement is symmetrically distributed about the estimated average requirement. The present study data have been analysed using different cut-off points of the individual nutrient level at 98 % (INL 98 , also known as the RDA), which are usually used in population (48) . How the ANR corresponds with the percentage of INL 98 depends on the CV and this is a variable depending on the nutrient and the population (49) . Although the study population was Spanish, the Spanish recommendations were not chosen as they did not include ANR values; as such, we opted to use the recently published American recommendations and those of WHO (24, 25) . Generally, another problem linked to reference values was that sometimes it was not known whether the value shown in the table referred to the ANR or the INL 98 . Furthermore, the CV for each nutrient was not always available to allow for calculating the ANR from the INL 98 . In fact, the objective of the present article was not to obtain the prevalence of inadequate intakes of a population, but to compare the values obtained with the different dietary analysis methods that are presently being used in nutrition studies. Whether we choose the American, WHO, the Nordic or any other source of reference values is irrelevant to the present analysis as the objective was not to obtain the absolute prevalence values of inadequate intakes. The prevalence of inadequacy may increase or decrease depending on the reference values applied, but the influence will be of the same degree over the four dietary methods analysed.
The recommendations from the EFCOSUM project reaffirm the utility of the 24HR as the method of choice in studies monitoring the nutritional status of populations, with the administration of two recalls in the entire sample and adjustment for intra-individual variability according to the method developed by Nusser (35, 39) . The two studies that comprise this 'pooled' analysis are part of the nutrition-monitoring system in the regions they represent, which were conducted before the publication of the EFCOSUM recommendations. Still and all, the methodology utilised was quite similar to the EFCOSUM recommendations, applying two 24HR over non-consecutive days (in the entire sample in the Canary Islands Nutrition Survey and in a subsample in the Catalan Nutrition Survey) that represented all days of the week and seasonal variations. Additionally, crude data for energy and nutrients were also adjusted for intra-individual variability following the method described by Liu et al. (12) and Beaton et al. (13) . It is not clear the need to collect a second recall or record in all of the sample or in just a subsample. With the objective of evaluating consumption habits, both studies administered a FFQ. The aim of the FFQ was to assess the frequency with which certain food items or food groups were consumed during a specified time period. The estimation of a standard portion or portions actually consumed allowed for the quantification of usual intake as well as for the calculation of energy and nutrient intakes (1, 2) . The FFQ has been shown to be of great utility in studies that relate intake to disease outcomes. The development of the food list is crucial to successful and reliable data collection (1, 2, 7, 35) . The analysis of agreement between the different methods shows greater concordance among daily methods and less agreement when compared with the FFQ. This finding is not a surprise, given the intrinsic relationship existing among the three daily methods. Once again, differences were observed depending on the nutrient being analysed. The comparison of the two methods that utilised usual intake (FFQ and 24HR adjusted data) showed low levels of agreement.
The data analysed showed a diverse range of inadequate intake percentages, depending on the method utilised (if usual or actual intake was analysed) and the nutrient under study. The effect of utilising two non-consecutive 24HR when compared with a single 24HR showed a slight decrease in the prevalence of inadequate intakes for the majority of nutrients (which reached 7 % points in the case of vitamin B 12 ). The methods that measured usual intakes had values that were markedly lower than those obtained by daily methods, with the exception of adjusted data for vitamin A, vitamin E, folate and Mg, which increased. Zn is the nutrient that presented similar values across all methods analysed. In general, the prevalence of inadequate intake decreased in conjunction with the method utilised in the following order: single 24HR, mean of two 24HR, FFQ and 24HR-adjusted data, the latter showing exceptions for the four previously mentioned nutrients, which showed lower prevalences of inadequacies with the FFQ.
When analysing inadequate intake prevalence in nutrition studies, the problem of misreporting emerges. Under-reporting of energy generally leads to the under-reporting of nutrients (3, 50) . The degree to which it affects each nutrient remains to be clarified, although the analysis of certain nutrients has shown that under-reporting of energy accounts for approximately 30 % of under-reporting of Fe, Ca or vitamin C (50) . The present study presents a high number of under-reporters that may be due to diverse causes (voluntary omission of foods consumed, erroneous estimation of portion sizes eaten, memory lapses, etc.), which is well described in the review article by Poslusna et al. (50) . One way of reducing and improving the quality of 24HR to diminish misreporting could be the realisation of computer-assisted interviews. In the previously cited review, one of the recommendations to deal with the issue of under-reporting in nutrition studies is to compare intakes of the group with and without misreporters and then use the difference as a part of uncertainty evaluation (50) . As the present results demonstrate, the exclusion of under-reporters led to a decrease in inadequacy prevalence, which varied depending on the method and nutrient under study and which showed marked reductions for thiamin, Mg and Zn.
An important aspect to consider for the correct assessment of inadequate vitamin and mineral intakes is the evaluation of multivitamin supplement consumption and the variability of this intake. Nutrition studies frequently obtain information on supplement use, but its correct assessment is often not possible. To achieve this, it is necessary to know supplement consumption patterns, the numbers of non-consumers, those with sporadic consumption in times of illness and those who take supplements on a regular basis. Nutrient intake can be summed from data derived from the diet and supplement use and then adjusted for intra-individual variability, or dietary intake data may first be adjusted and then supplement data added (46) . In the present study, supplement data obtained from questionnaires did not permit the quantification of daily intake and as such, supplements were not considered in the analysis.
The present study's analysis has compared the prevalence of inadequate intakes for the entire sample as well as excluding under-reporters. Important differences were observed according to the method applied and nutrient under study, with higher prevalences seen for a single 24HR and lower values with data adjusted for intra-individual variability. Reproducibility of daily methods was also reasonably good. Results differed depending on the micronutrient analysed, thus impeding reaching conclusions/recommendations common to all micronutrients.
